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Cellular Cellular
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Remote maintenance

Remote access control

BIG DATA
Cloud analytics
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Low end Mid end High end
nRF52810 nRF52832 nRF52840

ARM Cortex M4

192 kB Flash

24 kB RAM

ANT - Bluetooth 5

ARM Cortex M4F

512 kB Flash

64 kB RAM

ANT - Bluetooth 5

ARM Cortex M4F + Cryptocell

1024 kB Flash

256 kB RAM

ANT - Bluetooth 5

802.15.4 – Thread - Zigbee
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nRF52840

PROPRIETARY
2.4GHz
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LONG RANGE
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LONG RANGE
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§ ARM Cortex M4

§ 192 kB Flash

§ 24 kB RAM

§ Bluetooth 5 Long range

§ 802.15.4 – Thread

nRF52811 – Entry level SoC
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Direction finding
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Angle of Arrival (AoA)
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Angle of Departure (AoD)
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Cellular Cellular
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Low Power LTE Technologies

Low-medium throughput – up to 375 kB/s for LTE-M 

Long range – up to 7x traditional LTE for NB-IoT

Long battery life – up to 15 years
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Low Power Integration Ease of Use

Built from 

scratch for low 

power operation

Advanced packaging 

techniques to reduce 

solution size

Enable self-service for 

thousands of customers and 

hundreds of applications
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nRF9160

§ Fully integrated SoC for cIoT

§ Modem with integrated RFFE and power management

§ CPU core and memory exclusively for application

§ Pre-certified for world wide operation

nRF91 
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nRF9160 10x16x1 mm SiP
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Low Power Modem

§ Low power operation

§ LTE-M and NB-IoT modem FW 

§ Best-in-class coverage

§ World-wide operation

§ GPS

§ IPv4/IPv6, TCP/UDP, TLS/DTLS

§ 50Ω antenna pin interface

§ Supports any SIM or eSIM
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Application Processor

§ 64 MHz ARM® Cortex® -M33 CPU

§ ARM® Trustzone® to prevent over-the-air attacks

§ ARM® Cryptocell 310 for application-level security

§ 1 MB flash, 256 kB RAM

§ 4x(SPI/UART/I2C), PDM, I2S, PWM, ADC

§ 10x16x1 mm SIP with 32 GPIO
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The SW product

L1

PHY

L2

TCP/UDP
IPv4

L3

TLS/DTLS

CoAP
API

IPv6

Application Ex

Device 
Management

- FOTA
- Diagnostics

LWM2M

Connectivity 
Management

SIM
Modem Domain

Application 
Domain

MQTT
HTTP

Application
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§ LTE-M connection

§ 23 dBm output power

§ 10 minutes downlink latency (eDRX) 

§ ~ 11 uA

15+ years battery life

Power Consumption Example

3.7 V, 2700 mAh
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§ LTE-M connection

§ 23 dBm output power

§ Sending tracking info every 20s (DRX)

§ ~ 0.5 mA

6+ months battery life

Power Consumption Example

3.7 V, 2700 mAh
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SIM

50 Ω

PWR

Sensor

BAT

BLE
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Mix and match with short range

nRF91 SiP

RF Front-End

Battery

ANT

SIM
nRF91 
Application 
Processor

I/O
nRF52

nRF91 Modem

ANT
COEX

NWP

Router/Central

Chipset approach

Automatic coexistence interface

Software drivers and sample 
application in the SDK

Cellular
ANT/Bluetooth

Thread/Zigbee/802.15.4
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nRF9160 DK

nRF52840

nRF9160
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Thingy:91
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§ cIoT: LTE-M and NB-IoT

§ Short range: Bluetooth Low Energy

§ Positioning: GPS

§ Touch-to-pair: NFC

§ Sensors: various

§ Power: LiPo battery

§ SIM: iBasis global roaming

Thingy:91
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§ Pre-loaded in Thingy:91

§ GPS position + LTE-M 

§ Thingy:91 sensor data 

§ Relayed to nRF Connect for Cloud

Asset tracker example
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§ IoT platform extension

§ Connect – Develop - Deploy

§ Cellular IoT

§ Bluetooth Low Energy

§ Built on AWS

nRF Connect for Cloud
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Thank you J


